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TECHNICAL NOTE
Easy alternatives to difficult clamping of distal
vessels of the leg
August Ysa, MD, Maite R. Bustabad, MD, Amaia Arruabarrena, MD, and Marta Peña, Barakaldo, Spain
Control of proximal and back bleeding following an arteriotomy can be challenging when tibial or pedal vessels are
noncompressible owing to calcification. We present two easy, inexpensive, and available solutions using a simple intravenous
cannula to facilitate clamping of the distal vessels during below-knee revascularization. (J Vasc Surg 2008;47:1091-3.)In patients with diabetes mellitus, chronic renal failure,
or other diseases that lead to calcification, tibial and pedal
vessels can become noncompressible.1 This fact can repre-
sent a real problem when trying to control proximal or
distal bleeding following an arteriotomy. The presence of
unclampable vessels has been described in 5% to16% of the
lower extremity distal revascularization procedures.2,3 We
present two easy solutions using a simple intravenous
cannula to facilitate clamping of the distal vessels during
below-knee revascularization.
TECHNIQUES
Technique 1. The use of silicon rubber loops or tourni-
quet occlusion devices allow a good control of the proximal
bleeding, but sometimes they are not completely effective to
control the back-bleeding from the distal stump. To solve this
issue, we cut 3-5 cm of the tip of an intravenous cannula (IC)
and close its end with a 9mm hemoclip to prevent retrograde
bleeding through the catheter (Fig 1). Then, we partially
introduce the free side of the IC inside the distal stump of the
artery and if necessary, we finally fit it to the vessel diameter by
means of a gentle stretching of a vessel loop. With this easy
maneuver, we achieve an excellent control of bleeding that lets
us complete the anastomosis in a bloodless operating field (Fig
2). We finally remove the device by pulling it out once the
anastomosis is almost done.
Technique 2. When the bleeding comes either from the
proximal and the distal sides of the anastomosis, we insert the
whole segment of the distal tip of an IC inside the artery
mimicking the use of a carotid or coronary shunt. We had
previously performed a nonocclusive ligature at the middle
part of the catheter (Fig 3). This ligature allows us an easier
removal of the IC once the anastomosis is nearly done, and it
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doi:10.1016/j.jvs.2007.12.056also prevents distal migration of the device. As in the previous
technique, we can occasionally completely fit the diameters of
the catheter and the artery just by pulling a vessel-loop under
slight tension to close down on the catheter tip.
DISCUSSION
Several methods to control the bleeding from the arte-
riotomy in distal revascularization of the limbs have been
previously described. When facing calcified vessels, aggres-
sive clamping with conventional clamps or the sole use of
vessel loops can result in an arterial injury that jeopardize
the success of the bypass.4 The use of Fogarty balloons or
other analogous occlusive devices to perform intraluminal
clamping has also been reported.5 However, the presence
of the two catheters in the area of the anastomosis usually
hinders the suturing maneuvers, as it facilitates the possi-
bility of suture knotting and tingling and the accidental
declamping following an involuntary withdrawal of the
catheters. The traditional methods of sterile exsanguination
tourniquets and later evolutions such as the Boazul (Ham-
marplast Medical AB, Lidkoping, Sweden) have as main
disadvantages the possibility of developing deep venous
thrombosis, peripheral nerve injury, or graft failure in pre-
viously revascularized extremities.6-8 These complications
have decreased significantly with the use of systemic hepa-
rinization before inflation of the tourniquet and with rea-
sonable ischemic times and cuff pressures. Another compli-
cation related to the use of limb bandaging is the potential
risk of developing tissue damage secondary to the meta-
bolic deterioration within the skeletal muscle cells. Addi-
tionally, a failure to obtain complete hemostasis with the
use of a tourniquet was observed in 8% of cases in a series of
117 infrainguinal reconstruction procedures.9 From the
economical point of view, these devices have an initial
increase of the procedural cost of about $1,650 US.
The second technique described in this report is con-
ceptually a homemade adaptation of the already commer-
cialized intraluminal occlusive devices such as flow arresters
or intraluminal coronary shunts. Nevertheless, their avail-
ability in our common practice is poor, and the final pro-
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units for the Axius Guidant, Boston Scientific, Santa Clara,
Calif, or $352 US/5 units for the Flo-Rester Synovis, Life
Fig 1. Making of the device. (A) Cutting the tip of a
Fig 2. Bloodless anastomosis in a pedal artery.Technologies, Inc., St. Paul, Minn).We began using these techniques in 2006 quite effec-
tively for the tibial vessels, and currently this use has been
extended to any low caliber heavily calcified artery such as
) Closure of its end with a hemoclip. (C) Final result.
Fig 3. Alternative device.vessels of the wrist for arterio-venous fistula. The main
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possibility of using them as coadjutants of other clamping
systems such as vessel loops or pneumatic tourniquets. In
almost every minimum equipped operating room, you can
easily find IC of different calibers (24-14 G). This wide
range of sizes allows an accurate insertion into the target
vessel. The choice of the correct size is essential to avoid
injury of the intima following the placement of the device
inside the artery. In our own experience, with more than 20
distal revascularizations using these techniques effectively,
completion arteriography has never shown any damage as
the reported above. Other aspect of these procedures is the
insignificant increase of cost that its use represents (approx-
imately $.45 US per unit).
Obviously, an additional advantage of these tech-
niques, like any other endovascular occlusive device, is that
it facilitates the execution of the anastomosis by widely
exposing the arteriotomy and avoiding technical errors
such as suturing the posterior wall or generating stenosis in
difficult areas of the anastomosis.
In conclusion, these simple and universally available
techniques, allow us to achieve secure vascular control
avoiding calcified intima/media fracturing.
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